This paper examines the impact of trading activity on the Favourite-Longshot Bias (FLB) in tennis Betting Exchanges, using direct measures such as betting volume, average bet and standard deviation of the odds. According to predictions based on Disagreement Models, odds mispricing is positively associated with trading volume but negatively associated with the presence of institutional bettors. The FLB is also positively related to the degree of uncertainty in the market. The existence of two simultaneous markets (a "main" and an "alternative" market) in this specific sportsbetting environment has enabled us to observe that the relative amount of attention given to the favourite versus that given to the long shot is positively associated with the FLB. Finally, information is more rapidly incorporated into the odds in the market that receives more attention from bettors, an effect that is intensified by the arbitrage and hedging that occurs between the two markets.
Hidden Power of Trading Activity: The FLB in Tennis Betting Exchanges 1.-Introduction Brindley (1999) predicted that synergies between the gambling industry and the Internet would change gambling supply and consumption. The betting market structure was dominated at the time by bookmakers offering odds that were hard to compare due to limited access to information. In this context, therefore, early theoretical models (Kuypers 2000 , or Levitt 2004 ) involving a single bookmaker treat the total betting volume for a given event as an exogenous variable. In those models, sports bettors' preferences have an ultimate impact on the prices set by bookmakers.
Internet development led in later years to a paradigm shift by which a large number of bookmakers compete in order to increase their market share. In view of this, Franck et al. (2011) developed a model where, driven by competition, bookmakers tend to offer lower odds on events that attract a high proportion of sentimental bettors. Thus, a link was established between price and trading volume in this type of market, whereby the presence of irrational bettors can lead bookmakers to bias the betting odds.
Recently, researchers in the field of sports betting have begun to direct their attention to the relationships between mispricing, trading (betting) activity and the organizational features of betting markets. In this context, much of the literature in this field has focused on price setting by bookmakers, and whether it can be interpreted as a strategy that leads them to bias the odds in the presence of informed or sentimental bettors.
The development of Internet trading platforms has undoubtedly facilitated direct competition between bookmakers, and has, even more importantly, revolutionized betting markets by enabling a form of online betting known as "Betting Exchanges". Jones et al. (2004) describe the opportunities generated for price setting and consumermarket relationships by this form of market organization.
Betting exchanges work in a way similar to order-driven financial markets. When placing bets, bettors set their own odds and state their stake, which will be exchanged if they match those of another bettor. In these markets, therefore, there is no dealer (bookmaker) to generate the spread; it is instead determined by the best bid and ask prices from the different bettors currently parked on the order book. Bookmakers' markets, on the other hand, are similar to price-driven financial markets in which prices are determined from bid and ask quotations made by market makers.
The impact on prices due to organizational differences between betting markets is in no way trivial. Indeed, empirical evidence has shown that betting exchange odds are better than bookmakers' odds at predicting future events (Franck et al. 2010) . Put another way, price-setting errors are less common in betting exchanges, although various studies have shown that they are not entirely free of price-setting biases (Abinzano et al. 2014 (Abinzano et al. , 2016 ).
There remain large gaps in the analysis of the impact of trading activity on price setting in both organizational forms of market due to the difficulty of obtaining information on trading activity in betting markets, as noted by Flepp et al. (2016) . The shortage of available data is usually overcome by using proxies, despite their very limited capacity to capture the necessary information fully and accurately. This paper therefore aims to contribute to the existing literature by using direct measures, such as trading volume, average bet or standard deviation of the odds, to assess the influence of trading activity on price setting in the context of tennis betting exchanges. The choice of the tennis area of sports betting is due to its liquidity, the lower extent to which bettors identify with the players 1 in comparison with other sports, and the simplicity of the outcome: either player A beats player B or player B beats player A. Betting exchanges also allow the possibility of betting on each match in two simultaneous markets: one for betting on the favourite (henceforth, the "main market"), where punters bet on the favourite to win (or lose); and another for betting on the longshot (henceforth, the "alternative market"), where they bet on the longshot to win (or lose) the match in question.
The existence of two distinct markets enables us to test whether betting markets for the same event, but possibly involving different types of bettors, expectations and trading activities, generate similar odds patterns, and whether trading activity plays a similar role in both markets. Note that, in efficient frictionless capital markets, price discovery should be instantaneous and contemporaneous across markets. However, frictions and non-simultaneous information, together with the risk-return characteristics of assets, in particular, the different leverage levels of assets, the different degrees of liquidity, the differences in information processing and the different transaction costs in each market can explain non simultaneous price discovery (see, among others, Blasco, et al., 2009 or Turkington and Walsh, 2010) . In our case, the only possible differences will be in information processing or the degree of liquidity in each market, thus allowing us to test aspects of the role of trading activity.
In order to analyze pricing efficiency, this paper will focus on the FLB, as a measure of price-setting efficiency, and study its relationships with trading activity variables in the context of tennis betting exchanges.
The paper contributes to the literature in several ways. Firstly, the level of FLB is found to be higher in markets with higher trading volume and heavier attention on the favourite, and lower in markets with a higher proportion of sophisticated and informed bettors (henceforth, institutional bettors). The degree of uncertainty in the market is also found to play a key role. Indeed, confirmation has been found for a positive relationship between the standard deviation of the odds and mispricing. It is also important to emphasize that, whereas in the main market its trading activity variables contribute to explaining a significant proportion of the FLB, in the alternative market the mispricing cannot be explained by its own trading activity variables. Probably because higher trading activity enables the main market to capture and incorporate information more rapidly, it is the main-market trading activity variables that account for the bulk of the explanatory power for mispricing in the alternative market.
The remainder of the paper is divided into five more sections. Section 2 presents a review of the literature, the empirical model and the hypotheses to be tested; Section 3 describes the database for the study; Section 4 shows the main results; Section 5 provides some robustness checks; and the sixth and final section discusses the main conclusions drawn from the study.
2.-Favourite-Longshot Bias, Betting Exchanges and Trading Volume

2.1.-Literature review
The FLB is probably the most widely-studied manifestation of mispricing in betting markets and one that has been documented for different sports and competition frameworks (Jullien and Salanie, 2008) . A variety of explanations has been offered for the FLB phenomenon in betting markets. Hurley and McDonough (1995) attribute it to a positive impact on the odds on favourites generated by bettors equally distributing their stakes between favourites and longshots. Snowberg and Wolfers (2010) put it down to risk preferences on the part of bettors who may be (locally) risk-lovers, as asserted by cumulative prospect theory (Tversky and Kahneman, 1992) . There are also studies arguing that it is due to bookmakers adjusting the odds to protect themselves against trading with better-informed agents (Rossi 2011 , Kock and Shing 2008 , or Lahvička 2014 , just as market makers do in price-driven financial markets (Easley and O'Hara 1987) . Finally, some authors claim that the presence of bettors with heterogeneous beliefs (Gandhi and Serrano-Padial, 2015) or that of agents with cognitive biases leads to over-weighting of the chances of longshots and to bookmakers adapting to this phenomenon by lowering the odds on these less likely outcomes (Makropoulou and Markellos, 2011 ).
The organizational difference also leads to micro-structural differences between the two types of market (betting exchanges vs. bookmakers' markets) which will presumably affect the relationship between mispricing and trading activity. In this respect, Flepp et al. (2014a) , using a sample of football betting exchanges, show that the odds in bookmakers' markets become more attractive to bettors when the liquidity for the same event is low in betting exchanges 2 and Flepp et al. (2014b) show that liquidity reduces price-setting efficiency in betting exchanges for matches played at weekends, when less-informed bettors are more likely to join in the betting. In a bookmakers' market, however, Flepp et al. (2016) (Shleifer and Vishny, 1997) . However, in a rational framework, the theoretical models point to a positive relationship due to lower transaction costs (O'Hara, 1995) . Some behavioural finance models (see, among others, Daniel, Hirshleifer and Subrahmanyam, 1998 , or Hirshleifer, 2001 have shown that investors' behavioural biases are stronger among relatively hard-to-value stocks operating in informationally-sparse environments. In the same vein, Wurgler, (2006, 2007) or Kumar (2009) have shown empirically that hard-to-value and difficult-to-arbitrage stocks are precisely the ones on which behavioural biases, such as those driven by investor sentiment, tend to have the strongest impact.
Finally, as mentioned earlier, due to the special features of tennis betting exchanges, there are two simultaneous markets in which to place bets. According to Bekaert and Harvey (1995) , markets are completely integrated if assets with the same risk have identical expected returns irrespective of the market. As a consequence, they will show the same level of FLB. If they are not completely integrated, however, they will display different levels of mispricing.
2.2.-The empirical model
Taking into account the results mentioned in the previous subsection, this paper aims to study the relationships between mispricing and trading activity variables in the context of tennis betting exchanges. For the purposes of this study, mispricing can be described by the following function:
Where TradVol is the Trading Volume, FavAtt is the attention paid to the favourite, InvTyp is investor type; UncLev is the uncertainty level, and FLB is used as a measure of price-setting efficiency.
FLB bias is approximated using the methodology proposed by Abinzano et al. (2016) , whereby implied probabilities are estimated based on the odds in each event. In line with standard procedure in the literature, implied probability is estimated by inverting the odds (Forrest and McHale, 2007; Lahvička, 2014; and Abinzano et al., 2014) . The AbRIP M variable is defined as the difference between the outcome of the bet and the implied probability in the main market. To simplify the interpretation of the results, AbRIP A is defined as the inverse to AbRIP M , that is, the difference between the implied probability and the outcome in the alternative market. Under the null hypothesis of absence of FLB, the difference between the two variables (AbRIP M andAbRIP A ) should be no different from 0 3 . This variable was measured in the main and alternative markets with three different odds proxies: value-weighted average odds, equal-weighted average odds and high-volume odds.
Following Lahvička (2014) and Abinzano et al. (2016) , dummy variables were also constructed to capture the case when the match is between players beneath the top 50 (LOWRANK), the case when it is not a first round match (LATEROUND), and when it is a Grand Slam match or an ATP or WTA Finals (GS). These variables have proved useful in explaining the FLB, both in bookmakers' betting markets and in betting exchanges. They are used in an attempt to explain the presence of the FLB through an approximation of the level of uncertainty, the degree of media attention on the match, and the presence of sentimental bettors.
Finally, direct trading activity variables, such as betting volume, average bet, or standard deviation of the odds will be included to test the proposed hypotheses. Faced with a lack of trading activity variables, some previous studies have used appropriate dummy variables to proxy for the proportion of sentimental bettors, the degree of media attention on the event, the presence of informed agents, etc. Others have partially overcome the dearth of trading activity data by using measures such as stadium attendance figures (Franck et al. 2011) or the track records of the teams in the betting (Avery and Chevalier, 1999) . The result in all cases is a more or less accurate approximation of the main variable (trading activity) under analysis.
The simultaneous existence of a main market and an alternative market, differentiated in terms of trading activity variables and the odds spread, suggests the estimation of a system of equations. The reason for selecting this method is that certain structural factors may exert an equal effect on the error terms of individually estimated equations, thus causing contemporaneous correlation between them. The system will therefore be estimated using SUR (Seemingly Unrelated Regression) methodology. The simplest empirical model is given by the following system (Model 1):
where the independent variables are the dummies GS, LOWRANK, and LATEROUND.
Subsequent model specifications include trading activity variables for both markets. Finally, as mentioned earlier, in tennis betting exchanges there are two simultaneous markets in which to place bets. Differences in the level of FLB can be used to proxy for the degree of integration between the two markets. If the two are fully integrated, they will show the same level of FLB. Otherwise, their levels of mispricing will be different.
As market segmentation can be the result of frictions and non-simultaneous information, price differences can be explained by different degrees of liquidity and differences in information processing. Thus, we are able to test two further hypotheses.
Firstly, since the level of attention on the favourite relative to that on the longshot can be approximated by the quotient between the betting volumes in the main and alternative markets (RELATT), it is worth testing whether this variable is linked to the level of FLB.
H4: There is no link between the FLB and the relative levels of attention on the favourite and the longshot.
We expect to find a positive relationship with RELATT, since this variable will capture a concentration of attention on the favourite, due to stronger media attention or the event being more a heavily focused on the favourite, and thus enable the rejection of hypothesis 4.
A further test would be to measure the degree of interaction between the two simultaneous markets. The first thing to note is the difference in trading activity, which is much higher in the main market. Assuming a certain degree of cross-market integration, and that the main market, thanks to its higher liquidity, is quicker to incorporate information, the main market variables will hold as much, if not more, explanatory power for pricing in the alternative market. If, on the other hand, the two markets are perfectly segmented, the main market variables will have no explanatory power at all for the price setting process in the alternative market.
H5: Trading activity variables in the main market have no explanatory power for the level of FLB in the alternative market.
Our suspicion is that, irrespective of the information reaching the market, which, the main market, as already noted, is probably quicker to incorporate, it could be arbitrage activity generated by mispricing or hedging that makes the main market variables clearly relevant for the alternative market. This would lead to the rejection of this last hypothesis.
In order to assess the degree of cross-market integration and determine whether, as advanced earlier, it is the main market variables, rather than the specific variables of the alternative market, that capture mispricing in the alternative market, we can use the following model: (Model 3). 
3.-Database
The data for this study, which were drawn from the betfair.com database, are comprised It is important to note that, for every match, the Betfair Company will, in addition, take either lay or back bets both on the favourite and on the long shot. Thus, there are two simultaneous markets: the "main market" where the bets are on the favourite and an "alternative market" where the bets are on the longshot.
For the purposes of this study, and in line with standard financial market practice, low liquidity events were dropped from the sample. The criterion was to drop matches with fewer than 50 crossed bets. Matches in which the calculated odds showed both players to be favourites, (the odds for both were less than 2), or both to be longshots (the odds for both were higher than 2) were also dropped. This left a final database of 24,683 matches with 14,659,235 matched bets in the main markets and 7,289,176 in the alternative markets.
The trading activity data in the main and alternative markets are given in Table 1 , where it can be seen that significantly less trading goes on in alternative markets, both in terms of numbers of bets and total trading volume, measured in pounds sterling. There are also fewer institutional bettors, as proxied by the average bet and the number of different odds traded. If these variables were to play a determining role in the mispricing process and there were no mechanism for arbitrage between the two markets, the level of FLB in each should be different.
As shown in Table 2 , significant differences in trading activity variables do in fact exist for the various types of event captured by these dummy variables, which shows their lack of accuracy. In particular, it can be seen that trading volume is significantly greater, both in pounds sterling and in number of bets, for matches involving players ranked among the top 50, Grand Slam matches or circuit finals, and for matches beyond the first round. The average bet is also shown to be significantly higher in these cases.
Finally, the standard deviation of the odds is significantly lower in the alternative market only for matches between players beneath the top 50 and for first-round matches, while it is higher for Grand Slam matches, both in the main and the alternative market.
These differences in trading characteristics across matches suggest that the variables used in previous studies might be partially correlated with others such as trading volume, the presence of institutional investors (proxied by the average bet), or assetpricing issues. The patent inaccuracy of these proxies strengthens the motivation to replace them with direct measures of trading activity, as already mentioned.
Results
4.1.1.-Favourite-Longshot Bias
After the removal of low liquidity events, the first step was to check the sample for actual evidence of the FLB. This was done by testing whether variables AbRIP M and AbRIP A are significantly different from zero. Table 3 shows that, for two of the three odds proxies in the main market (weighted average odds, and equally-weighted odds), there is evidence of the FLB. Even greater evidence of FLB is found in the alternative market and the effect is significant for all three odds proxies. Table 3 also provides evidence of the fact that the FLB does not manifest with the same intensity in all types of events (Model 1). Thus, the results in panel A of Table 3 show a significant positive coefficient on the dummy variable GS, indicating that the effect is stronger in Grand Slam events. There is also a significant positive coefficient on the variable LOWRANK, showing that the effect of the FLB is greater in matches between less notable players, defined as those ranking below the top 50. The variable LATEROUND also has a positive sign, although no statistical significance is found when using the equally-weighted odds as the odds proxy.
The results for the alternative market (Panel B, Table 3 ) coincide with those for the main market, except that the GS variable does not reach statistical significance for the equally-weighted odds proxy. The conclusions to be drawn from Table 3 largely coincide with those reached by Abinzano et al. (2016) , in that they demonstrate the existence of the FLB in betting exchanges, thus showing that the phenomenon is not exclusive to bookmakers' markets and that the bias varies in magnitude according to the type of event.
4.2.2.-Type of Event, liquidity and Favourite-Longshot Bias
As can be seen from Table 2 , however, the different types of event captured by the dummy variables used to obtain the estimates shown in Table 3 differ in terms of trading volume, average bet, standard deviation of the odds, and other key variables.
The observed differences in the magnitude of the FLB may therefore be due to differences across event types in these variables, which could be proxying for factors such as a larger or smaller presence of institutional bettors or bettors with heterogeneous beliefs.
Model 2, therefore, was estimated for different proxies of betting exchange odds, obtaining the results displayed in Table 4 The results for the variable AbAVBET suggest that a stronger presence of institutional bettors, proxied by higher average bet, is negatively linked to the incidence of biases in odds setting, which points to the role in price-setting efficiency that the finance literature has attributed to institutional traders (see Jiambalvo et al., 2002 and Collins et al., 2003) . These results, which would enable the rejection of Hypothesis 2, are obtained when the FLB is estimated using higher trading volume as the odds proxy.
SD, the variable used to proxy for uncertainty surrounding the event in either of the betting markets, also shows significant coefficients when the FLB is proxied by the equally-weighted odds of all the bets placed in the market. Thus, as expected, it is possible to reject Hypothesis 3, in favour of the existence of a positive link between odds mispricing and uncertainty surrounding the event, for estimations with and without dummies. The coefficients on the control variable (SKEW) show a negative sign in all the estimations for the main market, indicating a link between negative skewness in the odds (most of the probability mass is below the mean) and stronger FLB. Conversely and as already noted, the opposite sign emerges on the coefficient of the same variable in the alternative market, where the bets are on the complementary probabilities of the longshot.
Finally, the coefficients on the variable used to control for the relative levels of attention on the favourite versus the long shot, (proxied by the ratio RELATT), shows the expected (positive) sign for all models and odds proxies. That is, the stronger the attention on the favourite with respect to the longshot, the higher the level of FLB; enabling the rejection of Hypothesis 4.
Little is revealed, however, by the results of the alternative market, whose trading activity variables are inadequate in explaining the FLB. In no case does the R 2 measure exceed 2%. In this market, the coefficients on AbVOL A , the variable for trading volume which has shown to play a key role in the main market, also lack significance.
Furthermore, the coefficients on the proxy for alternative market uncertainty, standard deviation of the odds, SD A , behave erratically, depending upon which odds proxy is used. Finally, the coefficients on the variables RELATT and SKEW A have the expected signs (this time, positive in both cases). The coefficient for the variable AbAVBET A , which proxies for the presence of sophisticated bettors, also has the expected negative sign, and is statistically significant in all cases.
4.2.3.-Main versus Alternative market, degree of integration and Favourite-Longshot Bias
The limited explanatory power of the alternative market's trading volume variables to explain its degree of FLB may be due to the distinct characteristics of the two markets.
Given that the trading involves the same probability in both cases, the reference price is very likely to be that of the market with the higher trading volume, which, in the case in hand, is the main market..
The system of equations was therefore re-estimated using the main market variables (AbVOL M , AbAVBET M , SD M , and SKEW M ) to replace those specific to the alternative market (Model 3). The results (Table 5 ) are clearly different. Firstly, Hypothesis 1 is rejected for both markets, given that the sign of the coefficient on the variable AbVOL is statistically significant and positive in all cases. This positive sign, as repeatedly noted in this paper, provides evidence of the link between market trading volume and mispricing due to the presence of bettors with "heterogeneous beliefs" or "behavioural biases", just as predicted by disagreement models (Hong and Stein, 2007) and consistent with the findings of Flepp el al. (2014b) and Abinzano et al. (2014) .
Secondly, and for both markets, the coefficient on the variable AbAVBET is negative and robust to different odds proxies and to specifications with and without dummies.
This again provides evidence for the rejection of the second null hypothesis, given that the presence of institutional bettors reduces mispricing, and thereby decreases biases in the odds (the FLB in the case that concerns us).
Thirdly, and again in both markets, the coefficients on the variable SD are robust and the estimates are positive and significant in all cases. This shows that higher uncertainty is associated with stronger FLB, enabling the rejection of hypothesis 3. Meanwhile, the coefficients on the control variable (SKEW) are found to be consistent with those in the previous estimation, that is, negative in all cases when using the odds skewness value based on main market data.
Finally, as in the previous estimation, RELATT, the variable used to control for the level of attention on the favourite relative to that on the longshot, also shows the expected sign in all cases. In contrast with the previous estimation, however, the explanatory power of the main market variables for the degree of FLB in the alternative market is much greater, as indicated by the marked improvement in the R 2 values of the estimated models. These results enable us to conclude that, when there is a possibility of arbitrage between the two markets, pricing information is transmitted from one to the other, as occurs in financial markets, providing us with evidence to reject Hypothesis 5.
In summary, mispricing leading to FLB in betting exchanges, as well as being linked to dummy variables that could be proxying for factors such as attention on the favourite, the type of tournament, or uncertainty, is also linked to variables such as trading volume, the average bet, or the standard deviation of the odds. The behaviour of these links is similar to that observed in financial markets. Thus, the results show that the FLB is stronger in markets where the volume of betting is higher, the average bet is lower, and the standard deviation of the odds (proxying for market uncertainty) is higher. Thus, we can confirm that the odds do not fully capture all the relevant information, given that the variables relating to trading activity have considerable power to explain the FLB. Why this is so is hard to explain, however, because the reasons lie hidden among a large number of potential intervening variables (media attention, investor type, investor mix, degree of uncertainty, degree of market sentiment, etc.) all of which interact in the price-setting process. Further exploration of these issues would provide an interesting and potentially fruitful avenue for future research.
5.-Robustness Checks
To confirm the results found above, we present three robustness checks. First, White's (1980) standard errors were used on the expressions in Model 3 estimated for the main and alternative markets separately. The results, shown in Table 6 Table 4 .
In the alternative market, likewise, the observed links between the FLB and betting volume and average bet size are consistent with all the previous evidence provided by this paper. However, a negative coefficient emerges for the odds spread in the main market, SD M , when the expressions are estimated separately.
Finally, the variable used to capture attention on the favourite (RELATT) has the expected signs in both markets, and are thus robust to all the results presented so far.
The second robustness check was applied to the results obtained for the degree of integration between the main and alternative markets when the trading activity variables for both markets were included. Given that, as already noted, prices are set simultaneously in both markets, it is reasonable to expect some degree of interaction, affecting not only their prices, but also their trading activity variables (Model 4). The results for the value-weighted odds are given in Table 7 8 .
In this case, the coefficients for the main market variables consistently show the expected signs and are similar to those given in Table 5 . Complementing the above findings, the results show that betting volume ( * 2: )is positively associated and the average bet 5/ 2: is negatively associated with the presence of FLB, while no significant association is found between FLB and the standard deviation of the odds, (0 2: .
In conclusion, this estimation confirms that, although the main market variables provide most of the explanatory power for the impact of FLB in betting exchanges, the information contained in the alternative market transactions is also useful, revealing, as expected, a high degree of interdependence between the two markets, although prices are led by the main market. This finding, again, provides further evidence of the strong similarity that exists between betting exchanges and financial markets in terms of information flow patterns.
The third and last robustness check considers the possibility of collinearity between the variables used in the different models. This paper uses an empirical model linking the FLB with variables measuring trading activity, such as trading volume, average bet, or standard deviation of the odds. The possibility of these variables being correlated could lead to multicollinearity problems in the estimations. To address this issue, the Variance Inflation Factor (VIF) and the Condition Index (CI) were used to perform a collinearity diagnosis. While the VIF indicated no significant problems due to multicollinearity, the therefore repeated omitting the said variable. Table 8 presents the results for model 3 with value-weighted odds as the dependent variable. A positive relationship continues to be found with trading volume, a negative relationship with average bet, and a positive relationship with standard deviation of the odds. The overall conclusions also hold for the rest of the models and odds measurement methods.
6.-Conclusions
Analysis of the impact of trading activity on price setting in betting markets is a relevant issue and one for which the empirical evidence is scant, owing to the difficulty of obtaining direct data on the subject. Traditionally-used proxies, such as stadium attendance figures or the day of the week on which the event takes place, present major limitations when it comes to fully and accurately capturing trading activity information.
This paper approaches this issue using direct measures of trading activity, such as trading volume, average bet and the standard deviation of the odds. Specifically, it examines, within the framework of tennis betting exchanges, the links between these variables and the presence of FLB. Characteristics such as high liquidity, the bettors' lack of identification with the players in comparison with other sports, and a simple nodraw outcome, make this a particularly suitable setting for the analysis of these issues.
This context also enables the analysis of price setting in two simultaneous markets: the main market and an alternative market, thus providing an opportunity to test for similarity or differences in the odds patterns for the same event in two betting markets with different types of bettor, different expectations and different trading activity, and also the chance to determine whether between-market differences in the trading activity variables has a significant impact on prices.
The results obtained show that the degree of FLB is higher in events that attract higher betting volume and those with heavy attention on the favourite, and lower in events attracting higher proportions of institutional bettors. The observed positive link between the variable SD and mispricing informs on the relevance of market uncertainty in the price-setting process. These findings are all consistent with the hypotheses proposed in the study.
positive association between the relative levels of attention on the favourite and the longshot (RELATT) and the FLB. Since RELATT proxies both for stronger media attention and a heavier focus of the event on the favourite, it can be seen that at least one of these factors, and probably both, play a relevant role in explaining the level of mispricing observed in the market.
It has also been shown that the amount of information captured by the odds is directly associated with the degree of attention the market attracts from the bettors, very probably in conjunction with cross-market arbitrage and hedging. The main market variables hold explanatory power not only for the main market itself but also for the alternative market, although the results indicate that the alternative market variables also play a modest role in explaining its price-setting pattern.
The results of this analysis of betting exchanges mirror in key ways those obtained from the analysis of financial markets, suggesting the possibility of synergies resulting from the study of both types of market, since the deeper interest of the research community and the availability of data associated with financial markets will be complemented by the special characteristics of betting markets, as noted by Smith et al. (2006 ) or Hetherington, (2006 , making them a suitable testing ground for some of the proposed theories for modelling investor behaviour in financial markets.
FOOTNOTES
1 Identification with the player or team has been associated with markets in which there is a presence of sentimental bettors, and found to have a significant impact on the odds offered by bookmakers in betting on football matches (Franck et al. 2011) . 2 These results qualify previous evidence that Bookmakers were less efficient than betting exchanges when it comes to price setting (Franck et al. 2010 , Smith et al. 2009 ). associated with the volume traded and negatively associated with the average bet. These results are available upon request from the authors. 8 The conclusions drawn from the estimates of FLB using equally-weighted odds are fully consistent with those drawn from estimates using the odds with the highest betting volume. They are available upon request from the authors.
TABLE 1
This table compares betting characteristics for the main and alternative markets, including number of events in the sample (EVENTS), average number of bets in each market (NBETS), average bet calculated as total betting volume over number of bets (AVBET), total betting volume in pounds sterling (VOLTOT), average number of different odds (NODDS), and the standard deviation of the odds (SD). ** and *denote significance at the 5% and 10% levels, respectively 
